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What is claimed is: 



1. A connectionless 
converting a message 



communications system for 
assigned a destination address 
into one or more f ix'ed-length packets, storing the 
destination address ik a leading packet of the fixed- 
length packets, and transferring each of the fixed- 
length packets assigned a common message identifier, 
said system comprising: 

a table for setting output information for each 

message identifiers- 
rewriting said table according 
and, destination address set 



rewriting me 
to the message i 
in the leading 

assigning 
information accord 
in an input fixed 
information to the 

switching mean 




2. A switching sy 



for retrieving the output 
:.ng to the message identifier set 
•length packet and assigning the 
fixed-length packet; and' 
s for switching the fixed- length 



packets according to the output information. 



stem provided in a connectionless 
communications system for converting a message 
assigned a destination address into one or more 
packets, storing the destination address in a 
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beginning-of -message! (BOM) packet of the packets, and 
transferring the pickets assigned a common message 
identifier, said system comprising: 

determining mesfns for referring to the destination 
address stored in (the BOM packet upon receipt of the 



BOM packet and 
destination of the 
accommodated in 
received the BOM 

a first t 
stored in th 
message ref 
the " switch 
packet, an 
the BOM packet 



BOM 



srs t 



-ng 
foi 



determining whether or not the 
message refers to a terminal unit 
the switching system which has 
acket; 

retrieving routing information 
packet when the destination of the 
the terminal unit accommodated in 
ich has received the BOM 
s boring the message identifier set in 
in association with the routing 



table according 
continuation-of 



information; 

routing information retrieving means fox 
retrieving the routing information from said first 

to a message identifier set in a 
rjiessage ( COM) packet or an end-of- 
message (EOM) packet in said one or more packets when 
the COM packet o:: EOM packet is received; 

switching means for switching the COM packet or 
EOM packet according to the routing information 
retrieved by said routing information retrieving 




o 
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for each switching 
connectionless communi 
output line determ 
output line group by 



o •*= 



o 
o 



O 

m 
<< 
rn 
o 



means; 

a second table for Storing information designating 
an output line group having one or more output lines 

system provided in said 
.cations system; 

\:.ning means for determining an 
searching said second table 
according to the destination address stored in the BOM 
packet as a key when the. destination of the message 
10 does not refer to the terminal unit accommodated in 
the switching system 1 which has received the BOM 
packet; 

a third table for fctoring the output line group 
determined by said oupppt line determining means in 
15 association with thfe mdsjsage identifier of the BOM 
packet; and 

output means for retrieving output line group 
information from said third table according to a 
message identifier set ir) the COM packet or EOM packet 
20 in said one or more packets when the COM packet or EOM 
packet is received, and tttien outputting the COM packet 
or EOM packet to a predetermined output line which 
belongs to the output line group. 



25 3. The switching system according to Claim 2, further 
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comprising! 

a fourth table storing information for use in 
developing W group address; 

a fifth! table storing, in association with the 
message identifier of the BOM packet, group address 
development information retrieved from said fourth 
table according to a group address stored in the BOM 
packet when the destination address of a received BOM 
packet referjs to the group address stored in said 
fourth tat^Le; ^nd 



mean 
inf ormat 
message 




jltrieving the group address development 
the fifth table according to the 
TTn the COM cell or EOM cell 



when the COM dell or EOM cell is received, and copying 



the COM packel or EOM packet according to the group 
address development information. 



4. The switching system according to Claim 2, further 
comprising : 

20 buffer means for storing an output packet; and 

read control means for controlling a read from 
said buffer means according to traffic amount for each 
output line in Ihe output line group. 



25 



5. The switching system according to Claim 2, further 



\ 917 
comprising : 

discarding means for making- a protocol check for 
each input packet, discarding a protocol -abnormal 
packet apd storing the message identifier set in the 
protocoli-abnormal packet when the input packet is 
detected \as a protocol-abnormal packet, and discarding 
a packet Assigned a stored message identifier. 

6. The switching system according to Claim 2, further 
comprising : V\ 

pseuao racket generating means for generating and 
outputtiny^dU-fr^eudo EOM packet having the message 
identifier of a BOM packet when the" BOM " packet is 
received but! an EOM packet having the message 
identifier set in the BOM packet is not received 
within a predetermined time. 

7. The switching system according to Claim 2, further 
comprising: \ 

output line assigning means for performing a CRC 
operation on the\ destination address and a source 
address stored in\the BOM packet of the message, and 
for assigning a predetermined output line in the 
output line group \retrieved from said third table 
according to a value obtained from an operation 



\ 918 
resuULt . 

8. Trie switching system according to Claim 2, further 
comprising: 

5 ba\d altering means for measuring traffic of each 

output line and altering a band of each output line 
according to the traffic. 

9 , A connectionless communications system for 
10 converting a message assigned source and destination 

addresses itato one or more packets, storing the source 
and destination addresses in a beginning-of -message 
( BOM^rt^W&Jfe^of the packets, and transferring the 
packets assigned a common message identifier, said 

15 system comprising: 

a table \storing the source and destination 
addresses stoited in the BOH packet using as a key a 
value obtained py combining the message identifier of 
a received BOH packet and a subscriber network 

20 interface (SNI) number; 

retrieving means for searching the table using as 
a key a value af a combination of the message 
identifier of an er:Aor causing continuation-of -message 
(COM) or end-of-mesteage (EOM) cell and an SNI number 

25 when an error occur A in the COM or EOM packet; and 
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error inf orma/tion collecting means for collecting 
error information about the source and destination 
addresses of the message retrieved by said retrieving 
means . 

10. The connectionless communications system 

according to Claim 9, whereby 

said error information collected by said error 
information collecting means is stored in the table 
using as a key" ^ value obtained by combining the 
message identifier and the SNI number . 
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11. A conh^ctj/oJUess >edmmunications system testing 
method for testing a predetermined path of a 
connectionless communications system having a 
plurality of switching stations, comprising the steps 
of: 

issuing a request for a test on a path between 
predetermined switching stations from a subscriber 
terminal unit to a connectionless communications 
system; and 

generating and! outputting test data indicating 
that the data refers to test data through a 
predetermined path from a connectionless service 
network which has received the request. 



12 



The connec 
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ionless communications system testing 
method according to Claim 11, wherein 

a plurality of paths can be tested by specifying 
a group address in a test request.- 



13. The connectionless communications system testing 
method according to Claim 11, wherein 

a plurality of paths can be tested by specifying 
a plurality of destination addresses according to the 
test request. 

14. The coniiec^ionl^s^communications system testing 
method according to Claim 11, wherein 

said network reports a test result to a 
subscriber terminal unit which issued the test 
request . 



15. The connectionless communications system testing 
method according! to Claim 11, wherein 

said test \ request specifies periodical 
transmission of the test data. 



16. A connectionless communications system testing 
method followed by] providing a communications module 
S for accommodating a plurality of source subscribers 
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i destination address of connectionless 
data transferred from the plurality of source 
subscribers £nd a communications module R for 
a plurality of destination subscribers, 
and having each permanent virtual circuit (PVC) 
connect betweefr each of the source subscribers and the 

module S, between the communications 
ie communications module R, and between 



communications 
module S and t 



the communications module 




and each of the 



cribers , wherein 

rt made by the source subscribers or 
scribers is analyzed according to a 
algorit£im^to determine a faulty "point. 



17. A conned: 
method followe 



ionless communications system testing 
i by providing a communications module 
S for accommodating a plurality of source subscribers 
and analyzing cl destination address of connectionless 
data transferred from the plurality of source 
subscribers afcd a communications module R for 
accommodating d plurality of destination subscribers, 
and having a first permanent virtual circuit (PVC) 



connect betweer 
communications 



each of the source subscribers and the 
module S, a second PVC connect between 



the communications module S and the communications 
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module R, arid a third PVC connect between the 



communication 
subscribers, 

test date 
communication 



module R and each of the destination 
therein 

generating means is provided in the 
s module R and test data checking means 
is provided ii the communications module S; and 

said first or third PVC is tested by outputting 
generated by said test data generating 
first or third PVC, and receiving the 



the test data 
means to the 



subscr 



iber .\_^ 



test data at ;the test data checking means after being 
looped back/by pne soupde subscriber or destination 



18. The connectionless communications system testing 



method accord:. 



ng to Claim 17, wherein 



the sourc$ subscriber or destination subscriber 
determines, bnly when received data contains 
information indicating test data, whether or not the 
received data ishould be looped back according to an 
instruction from a connectionless communications 
system network J 
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19. The connectionless communications system testing 
method according^to Claim 17, wherein 

said source c\r destination subscriber determines 



10 



15 



\ 

whether or not the 
according to an 
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received data should be looped back 
instruction from a connectionless 



communications system network. 

20. The connectionless communications system testing 
method according to Claim 17, wherein 

a test is conducted on a predetermined PVC and 
communications moc.ule R by multiplexing the test data 

test data generating means and 
ssed in the communications 
£st data to a predetermined 
test data at said test data 



generated by s< 
normal data 
module. R, out^ 
PVC, and rece 
checking means". 




20 



21. The connectionless communications system testing 
method according to Claim 20, wherein 

said test data is inserted at an idle timing_of 
the normal data vlhen the test data generated by said 
test data generating means and normal data are 
multiplexed . 
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22. The connectionless communications system testing 
method according tb Claim 20, wherein 

data is prohibited from being transmitted from a 
source subscriber Aonnected to a non- test-object PVC 
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to a test-object ivc in a multiplexing process. 



23. The connectionless communications system testing 

Jo 



method according 



said test data 



Claim 17, wherein 



checking means recognizes test data 



for a predetermined PVC. 

24. The connectionless communications system testing 
method according to Claim 17, wherein 



ridictte 



25 



a test is coi^ducijed on a test data transferring 
PVC and communications moduJ^S by inputting the test 
data received b&r t^te— edmmunications module S to said 
test " data' checking means after a process in the 
communications module S. 



25. A connectionless communications system testing 

method followed by [providing a communications module 

i 

S for accommodating! a plurality of source subscribers 
and analyzing a destination address of connectionless 
data transferred jfrom the plurality of source 
subscribers and a communications module R for 
accommodating a plurality of destination subscribers, 
and having a first \ permanent virtual circuit (PVC) 
connect between each; of the source subscribers and the 
communications modulle S, a second PVC connect between 
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the communications module S and the communications 
module R, and k third PVC connect between the 
communications mddule R and each of the destination 
subscribers , wher ein 

test data generating means is provided in the 
communications mcjdule S and test data checking means 
is provided in the connectionless communications 
module R; and 

said second is tested by outputting the test 

data generated by said test data generating means to 



recej 



the second PVC, 
test data cheqkijfg rfeSns 



26. The connect i 
method according 
a test is cc 
communications 
generated by sa 
normal data to 
module S, outputt 
and receiving the 
means . 



27. The connect 
method according 
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kj the test data at the 



onless communications system testing 
to Claim 25, wherein 
nducted on a predetermined PVC and 
mddule S by multiplexing the test data 
d test data generating means and 
De processed in the communications 
ing the test data to the second PVC, 
test data at said test data checking 



ajonless communications system testing 
to Claim 26, wherein 
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said test datcL is inserted at an idle timing of 
the normal data when the test data generated by said 
test data generating means and normal data are 
multiplexed. 



28. The connectionless communications system testing 
method according to Claim 26, wherein 

data is prohibited from being transmitted from a 
source subscribe <J:o>Anected to a non- test-object PVC 
to a test-objec/t Cjf in a multiplexing process, 

29. The connectionless communications system testing 
method according t<j> Claim- 25, wherein 

said test data checking means recognizes test data 
for a predetermined PVC. 



30. The connectionless communications system testing 
method according tci Claim 25, wherein 

a test is conducted on the second PVC and 
communications modlle R by inputting the test data 
received by the contmunications module R to said test 
data checking means after a process in the 
communications module R. 



31. A connectionless communications system testing 
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providing a communications module 
g a plurality of source subscribers 
stination address of connectionless 
from the plurality of source 
a communications module R for 
urality of destination subscribers, 
permanent virtual circuit (PVC) 
connect between each of the source subscribers and the 
communications n)d5ile S, a second PVC connect between 



method followed by 
S for accommodatir 
and analyzing a de 
data transferred 
subscribers and 
accommodating a pi 
and having a firs 



the communications 
module R, and a 



module JS/and the communications 
\Yi±p& PVC connect between the 
communications module R and each of the destination 
subscribers, wherein 

test data gene rating means and test data checking 
means are provided in the communications module R; and 
a test is cond acted on the communications module 



R by multiplexing t 



he test data generated by said test 



data generating means and normal data, processing the 



test data in th 
receiving the test 
means . 



32 



A connection! 



communications module R, and 
data at said 'test data checking 



ess communications system testing 



method followed by 
S for accommodating 



providing a communications module 
a plurality of source subscribers 
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and analyzing a destination address of connectionless 
data transferred from the plurality of source 
subscribers and \ a communications module R for 
accommodating a plurality of destination subscribers, 
and having a fir^t permanent virtual circuit (PVC) 
connect between eabh of the source subscribers and the 
communications module S, a second PVC connect between 



module S and the communications 
;hird PVC connect between the 
-each of the destination 




the communication? 
module R, and 
communications 
subscribers, wii 

test data generating means and test data checking 
means are provided |ln the communications module S; and 
a test is conducted on the communications module 
S by multiplexing t ie test data generated by said test 
data generating means and normal data, processing the 



test data in the 
receiving the test 
means . 



communications module R, and 
data at said test data checking 



33. A connectionless communications system for 
converting a messag^ into one or more packets, storing 

the message in a beginning-of - 
message (BOM) packet in said one or more packets, and 
transferring the packets assigned a common message 



identifier, comprising : 



recordir 
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g means for recording information 



indicating a cc nf iguration of data in the message 



]30M packet using as a key a value 
Lning a message identifier set in the 
subscriber network interface ( SNI ) 



stored in the 
obtained by comb 
BOH packet and 
number; 

operating mekns for retrieving the information 
indicating data/cpn^iguration when a continuation-of - 
10 message (COM/ ojr ^nd-of^message (EOM) packet is 
received usir[g as]\a-J*£y a value obtained by combining 
the message Identifier and SNI in the COM or EOM 
packet, and for performing a predetermined operation 
on the information; and 
15 determining mAans for determining whether or not 

the message has baen correctly transferred according 
to an operation result. _ 



34. A connectionless communications system for 
20 converting a message into one or more packets, storing 
in a beginning-of-tnessage (BOM) packet a data length 
value indicating d data length of the message, and 
transferring the dackets assigned a common message 
identifier, comprising: 
25 counter means far recording the data length value 
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stored in the 
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BOM packet using as a key a value 
obtained by combining the message identifier set in 
the BOM packet and a subscriber network interface 
(SNI); 

first subtracting means for subtracting a first 
value from a count value stored in said counter means; 
second subtracting means for subtracting a second 
count value recorded by said counter 
<i\ey a value obtained by combining a 
f er set j6\ a continuation-of -message 
SNI number when the COM packet 



value from the 
means using a 
message ideryuif 
(COM) * packe 



is received in 
third subtr< 




aid one or more packets; 
cting means -for subtracting a third 



value from the count value recorded by said counter 



means using as a 
message identif:. 
packet and the 
received in said 
determining 



key a value obtained by combining a 
er set in an end-of -message (EOM) 
SNI number when the EOM packet is 
one or more packets; and 
itieans for determining whether or not 
the message ha > been correctly transferred by 
comparing the cou it value stored in said counter means 
with a payload length of the EOM packet. 



25 



35. A connectionless communications system for 
converting a mes sage having an equal value for a 
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leading tag arte a trailing tag into one or more 
packets, storing the leading tag in a beginning-of - 
message (BOM) pdeket and the trailing tag in an end- 
of -message (EOM) packet, and transferring the packets 
assigned a common message identifier, comprising: 

storage means for storing the leading tag stored 
in the BOM packeJt using as a key a value obtained by 
combining the message identifier set in the BOM packet 
and a subscriberSnetwork interface (SNI); and 

determining fie^ns for determining whether or not 
the message/ halsf been^dorrectly transferred by 
retrieving the /^eaSing tag from said storage means 
using as a key f:he value obtained by combining the- 
message identifier set in the EOM packet and the SNI 
number and by comparing the leading tag with the 
trailing tag stored in the EOM packet. 



36. A connectionless communications system having 
first and second connectionless communications servers 

20^ respectively fori first and second switches for 
switching f ixed-LLength packets to transmit data 
between subscribers accommodated in the first and 
second switches ol/er connectionless communications, 
and to establish dommunications by transferring data 

25 through permanent virtual circuits (PVC) connecting 



• 
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20 



between each 
connectionless 

data is 
provided between 
communications 
connectionless 
via the private 
over the 
subscriber ac 
subscriber a 



suDscriber 



trans 



line 



connect 



37, 



The 



according to Claim 36, .wherein 



said data is 
assigning method 
the connectionless 
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and the first and second 
communications servers, whereby 

ferred through a private line 
the first and second connectionless 
slervers when said first and second 
communications servers are connected 
and when the data is transferred 
ionless communications from a 
ated in the first switch to a 
in the second switch. 




ectionless communications system 



transferred by a fixed time slot 
:hrough the private line connecting 
communications servers . 



38. 



The connectionless communications system 



according to Clain 



said data is transferred by a variable time slot 



random assigning 
connecting the conr 
39 . The conne 

according to Claim 
said data is t 



36, wherein 



method through' the private line 
ectionless communications servers, 
^tionless communications system 
36, wherein 

ansferred by a variable time slot 



25 



control assigning method through the private line 
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connecting the connectionless communications servers, 



40. A connectionless communications system having 
first and second connectionless communications servers 
respectively for fitrst and second switches for 
switching f ixed-leng :h packets to transmit data 
between subscribers accommodated in the first and 

connectionless communications , 
and to establish cc^nrnqnYcations by transferring data 
10 through permanent / virtual circuits (PVC) connecting 
between each subfscriijpr and the first and second 
connectionless co Wiunip^xbns . servers, whereby 

■ said first ahd second connectionless 
communications servers! are connected via a private 
15 line; 

said first connectionless communications server 
comprises : 

destination determining means for determining 
whether or not a destination of connectionless 
20 communications data received - by a subscriber 
accommodated in the firkt switch is a subscriber 
accommodated in the seconfa switch; and 

transfer means for transferring connectionless 
communications data to ihe second connectionless 
25 communications server via Ithe private line when the 



10 



destination^ of 
accommodated b 




refers to a subscriber 
bnd switch. 



41 . An intra otation control dovioo fo r — corrfcaroriii 
communications of control information betw^gten a 
control processor for controlling operat^6ns of an 
exchange station and an intra-station/Qevice in the 
exchange station, comprising at the^/control processor 
and the intra-station device: 

intra-station control communications means for 
communicating the control information according to a 
data format of a ^ir±nk access protocol. 



i W 



42. The intra-st^cion control device according to 
15 Claim 41, wherei; 

said intra-station control communications means 
converts th/6 data format of the control information 
between the data format of the link access protocol 
and th^/data format processed by the exchange station: 
20 and 

'said control information is communicated through 




exchanger s La trTon . 



43 . The intra-station control device according to 
Claim 42, wherein 
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said intra-station control communications means 
converts the .data format of the control information 
into the data format processed by the exchange 
station, adds to the control/information such routing 
information as can be ^/dentified by the exchange 
station and routed Jzfy said intra-station control 
communications meai^s at a receiving equipment, and 
transmits the information to the exchange station. 



10 44. The intra-station control device according to 
Claim ■ 43 , wherein 4 

said int/ra-station device comprises identifying 
means for / identifying whether received data is 
subscriber data or the control information; and 

15 said /ntra-station device transmits the data after 

adding touting information, when said identifying 
means has received the subscribed data, to received 
subscriber data to be routed to a destination, and 
after/ adding the routing information, when said 

20 ident/ifying means has received the control 
information, to received control information to be 
routed to said intra-station control communications 
meejns at a receiving equipment. 



45. An intra-statipp^control device for controlling 
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transfer of a control information cei.1 communicated 
between a terminal unit and ayZontrol device in an 
exchange station for switching cells, comprising: 

direct memory s(Qe«s/means for directly writing to 
or reading from 5/^torage device in the exchange 
station, contro^ir information stored in a control 
information y^ell communica£eii_ between the terminal 
unit and ij^erc^nlsrol device in the exchange station. 

46. The intra-station controy' device according to 
Claim' 45, wherein / 

said control information cell contains a command 
code and address data /o be processed by said direct 
memory access means/ 

47. The intra-/tation control device according to 
Claim 45, wherefin 

said cont/ol information cell is assigned routing 
information/to allow a switch in the exchange station 
to be ide/tified and route the Control information 
cell thr/ugh a path accommodating said direct memory 
access/yxneans or the terminal unit. 

48. / The intra-station control device according to 
Claim 45, wherein 



937 

output of said direct menyzfry access means is 
connected to an multiplexino/fcircuit connected to an 
input highway of the exchange station* 



49. An intra-station control device for testing an 
exchange station, comprising: 

testing means for cond^rdting a test on an exchange 
station accoAwig to/€ test program executed by a 
control devide in/uie exchange station; and 

loopback yrfeans for looping back test data 
transmitted/through a highway in the exchange station 
according to the -test- program. 

50. The intra-sta^ion control device according to 
Claim 49, wherein 

said corftrol device checks for a fault a device 
connected to the control device according to the test 
progiram. 



51. An intra-statitfn control device for testing an 
exchange station fbr switching cells, comprising in 
the exchange sral/ion: 

software ekicuting means for executing software 
for sending, /ooping back, and receiving a test cell. 
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52. The intra-station control de/ice according to 
Claim 51, further comprising: / 

test cell inserting/^rktracting means for 
conducting an inter-statiph loopback test in a switch 
network by directly inserting the test cell generated 
by the software executed by said software executing 
means into an i^nter-station connection device for 
switching data between stations in a switch network 
containing/the exchange station, or by directly 
extracticfg the test cell from the inter-station 
connection device. 



53. The intra-station control device according to 
Claim 52, wherein / 

said test cell stores /information specifying 
forward and backward path? of the test cell, and _ 

said software executed by said software executing 
means conducts an in^er-station loopback test in the 
switching network^ according to the information 
specifying the forward and backward paths of the test 
cell. / 




54. The/intra-station control device according to 
Claim %2, wherein 
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said test cell stores inf ormat ion/specifying 
source and destination station telephone numbers of 
the test cell, and 

said software executed by sa£d software executing 
means conducts an inter-stat^bn loopback test in the 
switching network according to the information 
specifying the soured and destination station 
telephone numbers of/the test cell 

/ 

10 55. The intra-s^ation control device according to any 
of Clgfi$J51, /Wherein 

sa^isj jso/tware executed by said software executing 
means lit A destination station displays confirmation 
during /a loopback test by notifying through an 
15 auton/mous message a maintainer that the test cell has 
arrived . 



20 
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ion 



56. An intra-statiori control device comprising in a 



switching device for 



switching cells: 



cell counting meaAs for counting a number of cells 



passing through a/ 



57. The intra- 
Claim 56, whereiff 
said cell count 



ch of the switching device, 




Control device according to 



mbans counts a number of cells 
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passing through the /switch for each priority level 

specified for a cell/ passing through the switch. 

58. The intra-statjion control device according to 



Claim 56, wherein 
said switch for 



the cells is a demultiplexer. 



59. An intra-stati 
a trailer in a 
(PLCP) interfac 
(DS3 format), pomp 

controlli 
which a trailer ch 



tfhich said cell count means counts 



on control method for controlling 
ical layer convergence protocol 
a digital signal level 3 format 
casing tije^steps of: 

multiframe having a pattern in 
nges in 3- frame cycle, and a first 
PLCP multiframe trailer is 13 nibbles, a second PLCP 



multiframe trailei 
multiframe trailer 
trailer length of 



is 14 nibbles, and a third PLCP 
is 13 or 14 nibbles by changing a 
a third PLCP multiframe in a fixed 



cycle of N times $5 patterns ( N is an integer equal 
to or larger than 1) in order to transmit the PLCP 
multiframe such that, in the fixed cycle, the pattern 
in which the trailer of the third PLCP multiframe is 
13 nibbles is repeated 29 x N times, and the pattern 



in which the trail 
14 nibbles is repe 



4r of the third PLCP multiframe is 
ted 56 x N times. 
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60. An intra-statidn control method for controlling 
a trailer in a physical layer convergence protocol 
(PLCP) interfaced to a digital signal level 3 format 
(DS3 format), comprising the steps of: 

controlling a PLCP multiframe having a pattern in 
which a trailer changes in 3-frame cycle, and a first 

ler is 13 nibbles, a second PLCP 
s 14 nibbles, and a third PLCP 
13 or 14 nibbles by changing a 



PLCP multiframe trai 
multiframe trailer i 
multiframe trailer; 
trailer length jbf 
pattern in a f^xed c 
configure fixe 



pattern of 13 nibbles 
multiframe, and two 
trailer of the third 



hird PLCP multiframe in the 




atterns in order to 
one pattern repeating 28 



times a subset of a total of -3- patterns, that is, .one 



of the trailer of the third PLCP 
patterns of 14 nibbles of the 
PLCP multiframe, and one pattern 
in which the trailed of the third PLCP multiframe 
trailer is 13 nibbles. 



61. A switching sy 
autonomously routing 
control information 
information to 
connection service, w 
said point-to-mul 



tern provided in a network for 
a cell containing data and data 
according to the control 
ide a point-to-multipoint 
serein 

ipoint connection is made using 



prov 
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a bit map through internal functions of a switch by 
adding bit map information about a path of an input 
cell to the inpux cell. 



10 



15 



20 



62. A switching system provided in a network for 
autonomously routing a cell containing data and data 
control information according to the control 
information t<J> provide a point-to-multipoint 
connection ser^fjr^e, wherein 

said poiht-ft6-multipoint connection is made by 
adding bit /map $Lnf ormatioji about a path of an input 
cell to the in] 
■through predetermined functions of a switch and using 



ice for the predetermined functions. 



an external de^; 



63. A switching system provided in a network for 
autonomously routing a cell containing data and data 
control information according to the control 
information ijo provide a point-to-multipoint 
ice, wherein 
■to-multipoint connection is made using 
by decoding routing information set 
information and sequentially updating 



connection ser^ 
said point- 
a small bit ma£ 
in the control 



bit map information 
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15 



20 
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64. A switching 
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system provided in a network for 
autonomously routing a cell containing data and data 
control information according to the control 

provide a point-to-multipoint 
wherein 

said point-to-jnultipoint connection is made on the 
same line by providing a table for use in converting 
routing information set in the control information on 
both input and crtrtiput terminals of a switch. 



information to 
connection service 



ming. 



if ormat Lon 



65. *A swit 
autonomouslyl 
control in 
information to 
connection service 
said point-to- 
same line using mu] 
provided on an ou 



system provided in a network for 
ng a cel>^5ontaining data and data 
according to the control 
provide a point-to-multipoint 
wherein 

ltipoint connection is made on the 
tiplexing/demultiplexing functions 
terminal of a switch. 



nu 



tout 
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66. A switching system provided in. a network for 
autonomously routirig a cell containing data and data 
control information according to the control 
information to provide a point-to-multipoint 
connection service, Jcomprising: 
a switch; 



10 



15 



20 
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first converting means, provided at an input 
terminal of said switch, for converting routing 
information set ±± the control information of an input 
cell into intra-$witch routing information; and 

second converting means, provided at an output 
switch, for converting the intra- 
switch routing information into routing information 
for an output ceil. 

tct\ng system according to Claim 66, 
irfrig^means sets the intra-switch 




;ion 



based on. a number of paths 



25 



connectable simultaneously. 

68. A switching system provided in a network for 
autonomously routing a cell containing data and data 
control information according to the control 
information to provide a point-to-multipoint 
connection service, comprising: 

setting means for setting point-to-multipoint 
;ion in response to the control 

input cell; 
means for transferring in parallel 
the point-to-multipoint control 



control informal; 
information of an 

transferring 
the cell and 



\ 
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information; and 

control neans for controlling the point-to- 
multipoint connection according to the point-to- 
multipoint control information. 

69. A multicast system for providing a multicast 
connection service in a broadband switching network, 
wherein 

a multicast device is provided as an external 
/itch in a switching station, data 
& mi 



device to 
requested An 
the multicast 
received [dat 
copied da^Ea i 
and transmitted to the broadband switching network 



ulticast connection is transferred to 
! device, the multicast device copies 
^pr ^gLet-r^est ination , .and each piece of 
provided with destination information 



70. The mul 
wherein 

said 
the broadband 
state of the 



icast system according to Claim 69, 

multicast device controls data transfer to 
switching network -according to a use 
broadband switching network. 
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71. A multiple subscriber communications connecting 
system provided in a network for autonomously 
transferring data through a virtual communications 
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line, wherein 

when three or more subscribers make multiple- 
subscriber Communications , each of the subscribers is 
connected tlo a multiple-subscriber communications 
processing dbvice according to information identifying 
the virtual communications line between each 
subscriber ajid the multiple-subscriber communications 
processing device to transfer data through the 
multiple-subLcriber communications processing device. 



raccor 



grout 



72. The/null 
system 

- a 
group VQQjtfpri 
in multiple- 
subscriber 
assigned to 



le-subscriber communications connecting 
^iing to Claim 71, wherein 
identification- number -is assigned to a 
sing a plurality of subscribers involved 
subscriber communications, the multiple- 
communications processing device is 
the group by requesting a multiple- 



subscriber communications and designating the group 
identification number by a subscriber belonging to the 
group, and tie subscriber who requested the multiple- 



subscriber 
multiple-sub 
through the 



communications is connected to the 
scriber communications processing device 
virtual communications line. 



73. A multidle-subscriber communications connecting 



m 
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system provided in a network for autonomously 



transferring 
line, compri 
subscriber 



disconnection 
means fo 
subscriber 



data through a virtual communications 
ing when a first subscriber and a second 
are communicating in two-subscriber 
communications and a third subscriber issues a 
connection request to a first subscriber: 

means . fcr setting the second subscriber in a 
or standby state ; 
\: transferring data between the first 
the third subscriber by connecting 



,ir4 subscri>6r and a multiple-subscriber 
'sing device using information 
Ivirtual communications line between the 



20 



between the, 
communicat/ion 
identi-fyi 

third subscriber and the multiple-subscriber 
communication^ processing device; and 

means for I transferring data between the first 
subscriber and! the second subscriber when the second 
subscriber is 1 set in a standby state and when 
communications has ended between the first subscriber 
and the third 4 ubscriber * 



74. A multipl< 



j-subscriber communications connecting 



system provided in a network for autonomously 
transferring data through a virtual communications 
25 line, comprising after a first subscriber and a second 



subscriber com 



communications 
connection requ 
means for 
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lete communicating in two-subscriber 



and a first subscriber issues a 
2st to a third subscriber: 
setting the first subscriber in • a 
standby state; iind 

means for transferring data, when receiving the 
connection request from the first subscriber to the 
third subscriber, between the first subscriber and the 
third subscriber by connecting among the first 
subscriber, thjsKthird subscriber, and a multiple- 
subscriber c/bmifiu/kcations processing device using 
information IdeMifying^a virtual communications line 
among the f iWt [subscriber , the third subscriber, and 
the multiple-subscriber communications processing 
device . 



75. A multiple-subscriber communications connecting 
system provided in a network for autonomously 
transferring datla through a virtual communications 
line and realizing a point-to-mul-tipoint connection, 
comprising : 

means for Connecting between an information 
providing subscriber and a multiple-subscriber 
communications processing device according to 
information identifying a virtual communications line 
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between the information providing subscriber who 
provides information for a plurality of subscribers 
and the multiple -subscriber communications processing 
device; and 

means for connecting between a plurality of 
information receiving subscribers who receive the 
information fron the information providing subscriber 

subscriber communications processing 
ng \to information identifying each 
ons linebetween the plurality of 
^jj^g^subscribers and the multiple- 



and the multiple 
device accor 
virtual comm 
information f rec 



nic 



subscriber cbifununications processing device . 

76. An intra-s ;ation control device for controlling 
a connection s :ate of a line in an intra-station 

a communications line system device 
in an exchange station, comprising: 

first storage means for storing a relationship 
between a line ased by a subscriber and the intra- 
station device ftpr processing the line; 

line detecting means for detecting the line 
processed by a predetermined intra-station device by 
accessing said fkrst storage means when connection 
switch conditions iare satisfied for the line processed 
by the predetermined intra-station device; 
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line connection control means for disconnecting 
the line detected by said line detecting means from 
the predetermined intra-station device, then detecting 
another intra-gtation device which can accommodate a 

reconnecting the detected line to a 
station device, and updating contents 
first storage means. 



detected line, 
detected intra- 
stored in said 



77. The intra- 
Claim 76, wh 

satisfy 
line proc 
device r 
predetermined i 



station control device according to 

connection switch conditions for a 
predetermined intra-station 
ecting a . failure., on the 
tra-station device. 




78. The intra-sjtation control device according to 
Claim 76, wherein 

satisfying the connection switch conditions for 
the line processed by the predetermined intra-station 



device refers to 
a connection of a 



issuing a reques-t command to switch 
line processed by the predetermined 



intra-station device 
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79. An intra-station control device for controlling 
a connection state of a line in an intra-station 



10 



15 



20 



25 



device which is 
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a communications line system device 
in an exchange station, comprising: 

first storace means for storing a relationship 
between a line ased by a subscriber and the intra- 
station device tor processing the line; and 

line detecting means for detecting and outputting 
the line processed by . a predetermined intra-station 
device by accessing said first storage means when a 
failure is detected on the predetermined intra-station 
device . 




80. The i 
Claim 76, w&errei 

said first s 
the relationship 
subscriber and th 
the line, priori 
a line connection 

said circuit 
a line storing 
switching a line 
the predetermined 



station control device according to 



torage means stores, in addition to 
between the line used by the 
b intra-station device for processing 
:y information for use in switching 
and 

detecting means detects by priority 
the priority information for use in 
connection from lines processed by 
intra-station device. 



81. An intra-stc. 
a line connectio 



tion control device for controlling 
state of an exchange station or a 
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line between ah exchange station and a remote 
concentrator , comprising : 

band comparing means for comparing, when a failure 
is detected on the line, a value of a faulty band on 
the line on whi ^h the failure has been detected with 
a sum of idle bands on the line on which no failures 
are detected; and 

means for reassigning an idle band on 
ne for the faulty band on the line on 
which the faiLh^e is detected when a value of the 
faulty band /or lyie line on which the failure is 

cuLler than idle bands on the 
ures are detected as a comparison 
band comparing means. 



reassigning 
a non-faulty li 



detected is/equ£ 
line on which 
result by said 



82. The intra 




-station control device according to 
Claim 81 further comprising: 

first buffer means for buffering information 
communicated iising the faulty band while said 
reassigning means is reassigning the idle band on the 
non-faulty line for the faulty band on the faulty 
line. 



25 



83. The intr a-station control device according to 
Claim 81 further comprising: 
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line switching means for switching the faulty line 
to a spare line vhen a value of the faulty band on the 
line on which tte failure is detected is larger than 

the line on which no failures are 
detected as a comparison result by said band comparing 
means . 



idle bands on 



84. The intra 
Claim 83 furthe 

second buffer 
information /:omiHun 
said line switch L 
line to the spa 



85. The intra 
Claim 83, where 
said reassi 
the non-faulty 1 
lines in order c 
through which ir, 
information is 



station control device according to 
comprising : 

ing means for buffering the 
cated using the faulty line while 
eans is switching from the faulty 
l-ine . 



station control device according to 
n 

cjning means reassigns the idle band on 
ine for the faulty bands on the faulty 
f priority level starting with a band 
formation assigned a highest priority 
ommunicated . 



25 



86. The intra -station control device according to 
Claim 82, wherein 

said reassigning means reassigns the idle band on 



ne 



the non-faulty li 
lines in order of 
in which a serviqe 
is assigned. 



87 



An intra-st. 



length of 
identifying 
connected t 

first 
provided in the 
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for the faulty bands on the faulty 
priority level starting with a band 
of a highest priority information 



tion control device for controlling 
a connection state of a path for a first exchange 
station, which autonomously exchanges cells of fixed 

containing a path identifier 
h, and a second exchange station 
Lafige station, comprising: 
r ol information storage means, 
first exchange station, .for. storing 



an output path identifier indicating a path on a relay 
route from the f:.rst exchange station to the second 
exchange station {corresponding to each of input path 
identifiers added! to a first cell input to the first 
exchange station Ithrough a path on an input route 
toward the second exchange station and route 
information for autonomously routing the first cell 



in the first exchan 
first path con 
exchange station, 
identifier added 
corresponding outpu 



L ge station ; 

rol means, provided in the first 
for converting the input path 
to the first cell into a 
path identifier by referring to 



955 



10 



15 



20 



said first path fcontrol information storage means and 



for adding the r 
second path 
provided in the 
the output path 



ute information to the first cell; 
control information storage means, 
second exchange station, for storing 
identifier indicating a path on an 
output route output from the second exchange station 
corresponding tol each of the input path identifiers 
added to a second cell input through a path on the 
relay route and/tne] route information for autonomously 
routing the / secq$id cell in the second exchange 
station; 

second p^tjy^qni^DJ^tT^a^s , provided in the second 



exchange station , 
identifier added 



25 



leans, 

for converting the .input path 
to the second cell into a 
corresponding output path identifier by referring to 
said second path cdntrol information storage means and 
for adding the route information to the second cell; 

path connection control means for determining a 
path on a normal relay route and a path on a spare 
relay route for connecting between a path on a 
predetermined inpiit route and a path on a 
predetermined output route, writing to said first path 
control information storage means the output path 
identifier indicating the path on the normal relay 
route corresponding! to the input path identifier 



# 
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corresponding to 
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the path on the predetermined input 
route and the route information for routing to the 
normal relay route, writing to said second path 
control information storage means the output path 
identifier indicating the path on the predetermined 
output route corresponding to the input path 

sponding to the path on the normal 
the route information for routing to 
r"o\tput route, and writing the output 
indicating the path on the 



identifier corr$ 
relay route and 
the predetermin 
path identifier 



predetermined ou-fcut route corresponding to the input 



path identifier. 



lorresppK^ing to the path on the spare 
relay routeWd the route information indicating the 
routing to the predetermined output route; and 

path reassigiLment control means for converting, 
when a failure is detected on the path connecting the 
path on the prede bermined input route and the path on 



the predetermine 
identifier indicc 
route stored in s 



i output route, the output path 
ting the path on the normal relay 
aid first path control information 
storage means corresponding to an input path 
identifier corresponding to the path on the 
predetermined input route and the route information 
for routing to th<> normal relay route into the output 
path identifier indicating the path on the spare relay 



# • 
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route and the Voute information for routing to the 
spare relay routte. 
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88. An intra-stktion control device for controlling 
a connection stite of a path for a first exchange 
station, which autonomously exchanges cells of fixed 
length of datk containing a path identifier 
identifying the path, and a second exchange station 
connected to the first exchange station, comprising: 
first pa*fh hc\ntrol information storage means, 
provided in/the tfirst exchange station, for storing 
an output dath fflentif ie^irndicating a path on a relay 
route f romOsne Star^r exchange station to the second 
exchange station corresponding to each of input path 
identifiers added to a first cell input to the first 
exchange station! through a path on an input route 
toward the secbnd exchange station and route 
information for Autonomously routing the first cell 
in the first exchange station; 

first path cohtrol means, provided in the first 



exchange station 
identifier addec. 



25 



for converting the input path 
to the first cell into a 
corresponding output path identifier by referring to 
said first path control information storage means and 
for adding the rojute information to the first cell; 



10 
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control information storage means, 
second exchange station, for storing 
identifier indicating a path on an 
output route output from the second exchange station 



second path 
provided in the 
the output path 



corresponding to 
added to a second 



exchange s 
identifier 



itioi 



each of the input path identifiers 
cell input through a path on the 
relay route and thie route information for autonomously 
routing the second cell in the second exchange 
station; 

second pa/h ccAtrol means, provided in the second 



for gsifverting the input path 
^to the second cell into a 
corresponding output path identifier by referring to 
said second path control information storage means and 
for adding the route information to the second cell; 
path connectiDn control means for determining a 
relay route and a path on a spare 
connecting between a path on a 
predetermined iiiput route and a path on a 
predetermined outout route, writing to said first path 
control inf ormati Dn storage means normal path control 
information contemning the output path identifier 



path on a normal 
relay route for 



indicating the 



path on the normal relay route 



25 corresponding to 



corresponding to the input path identifier 



■:he path on the predetermined input 
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route and the route information for routing to the 



normal relay rou 
containing the on 



path controlling 
information, wri 
information st 
indicating th 
correspondin 
corresponding/to 
and the route 



te, spare path control information 
tput path identifier indicating the 
path on the spare relay route and the route 
information for i outing to the spare relay route, and 
selection information for use in having said first 

iieans select the normal path control 
:ing to said second path control 
means the output path identifier 
etermined output route 
input path identifier 
'the path on the normal relay route 
information for routing to . the 




predetermined output route, and writing the output 



path identifier 
predetermined outf 
path identifier co 
relay route and t 



when a failure is 
path on the predet 



25 



indicating the path on the 
ut route corresponding to the input 
>rresponding to the path on the spare 
:he route information indicating the 
routing to the predetermined output route; and 

path reassignment control means for converting, 
detected on the path connecting the 
rermined input route and the path on' 
the predetermined output route, the selection 
information for having said first path control means 
select the normal! path control information stored in 



10 



20 



said first path 
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control information storage means 



corresponding to an input path identifier 



corresponding to 
route into the se 
first path contro 
information. 



the path on the predetermined input 
lection information for having said 
-means select the spare path control 



89 



a connection sta 



length of /dat. 
identifying 
connected to the 



An intra-sta tion control device for controlling 
1te of a path for a first exchange 



station, which/ au :&nomously/exchanges cells of fixed 



containing a path identifier 
pjlth, and a second exchange station 
irst exchange station, comprising: 



first path control information storage means, 



15 provided in the f:. 



.rst exchange station, for storing 
an output path idertifier indicating a path on a relay 
route from the first exchange station to the second 
exchange station corresponding to each of input path 
identifiers added 1:o a first cell input to the first 
exchange station through a path' on an input route 
toward the second exchange station and route 
information for autonomously routing the first cell 
in the first exchange station; 

first path contirol means, provided in the first 

for converting the input path 



25 exchange station, 



\ 
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identifier added 
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to the first cell into a 
corresponding output path identifier by referring to 
said first path control information storage means and 
for adding the route information to the first cell; 

second path ccntrol information storage means, 
provided in the second exchange station, for storing 
the output path identifier indicating a path on an 

|rom the second exchange station 
of the input path identifiers 
jelj^tfiput through a ' path on a 
and the route information for 
autonomously routinb the second cell in the second 
exchange station; ... 

second path control means, provided in the second 

Eor converting the input path 
to the second cell into a 
path identifier by referring to 



output route out] 
corresponding t^ 
added to a sec 
normal relay route 




for adding the route 
third path cont 
provided in the seco 



25 



exchange station, 
identifier added 
corresponding output 
said second path control information storage means and 

information to the second cell; 
:|rol information storage means, 
id exchange station, for storing 
the output path identifier indicating a path on an 
output route output ftom the second exchange station 
corresponding to each! of the input path identifiers 
added to a third cell^Jinput through a path on a spare 



10 



15 
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exchange station 
identifier addefl 
corresponding out 
said third path 
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relay route, and the route information for autonomously 
routing the second cell in the second exchange 
station; 

third path ccntrol means, provided in the second 

for converting the input path 
to the third cell into a 
tjput path identifier by referring to 
3rol information storage means and 



• path connjecti 
path on a normal 




for adding the/routa information to the third cell; 

ans for determining a 
connecting between a path 
on a predetermined input route and a path on a 
predetermined output route, writing -to said first path 
control information storage means the output path 
identifier indicating the path on the normal relay 

ng to the input path identifier 
he path on the predetermined input 



route correspondi 
corresponding to 
route and the route information for routing to the 



normal relay route 



control information storage means the output path 



identifier indica - : 
output route cc 



relay route and tt 
the predetermined 



, and writing to said second path 



ing the path on the predetermined 
rresponding to the input path 



identifier corresponding to the path on the normal 



e route information for routing to 
output route; and 



# # 
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path reassignment control means for converting, 
when a failure is detected on the path connecting the 
path on the predetermined input route and the path on 

output route, only the route 
information for routing to the normal relay route into 
the route information for routing to the spare relay 
route without converting the output path identifier 

the normal relay route stored 
Itrol information storage means 
the input path identifier 
path op^the predetermined input 
:o said third path control 
means the output path identifier 
on the predetermined output route 
id path control information storage 



indicating the pa 
in said first p 
corresponding 
corresponding 
route, and copy in 
information storage 
indicating the path 
stored in said secon 




identifier and thf 
corresponding to 



in said third path 



means corresponding to the input path identifier 
corresponding to tire path on the normal relay route 
and the route information for routing to the 
predetermined output route such that the output path 

route information can be stored 
the input path identifier 



corresponding to the path on the normal relay route 



:ontrol information storage means, 



25 



90. An intra-statibn control device for controlling 



# 



a connection stat 



a of a path for a first exchange 
station, which autonomously exchanges cells of fixed 



length of data 
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containing a path identifier 



identifying the path, and a second exchange station 

irst exchange station, comprising: 



connected to the :: 

first path control information storage means, 
irst exchange station, for storing 
ier indicating a path on a relay 
exchange station to the second 



provided in the f 

an output path idejvtifier indicating a path on a relay 

: irstt 

^rresponding to each of input path 



route from the 
exchange station 
identifiers added 
exchange statr 



1 



p a first cell input to the first 
thrt3ugJa___a_path on an input route 
toward the second exchange station and route 
information for autonomously routing the first cell 
in the first exchange station ; 

first path control means, provided in the first 



exchange station 
identifier added 



for converting the input path 
to the first cell into a 
corresponding outdut path identifier by referring to 
said first path coitrol information storage means and 
for adding the route information to the first cell; 

second path control information storage means, 
provided in the second exchange station, for storing 
the output path identifier indicating a path on an 
output route outpiit from the second exchange station 



corresponding to 
added to a seco 
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each of the input path identifiers 
.d cell input through a path on a 
normal relay roiite and the route information for 
autonomously routing the second cell in the second 
exchange station; 

third path dontrol information storage means, 
provided in the second exchange station, for storing 
the output path Identifier indicating a path on an 
output route ou/pbt \f rom the second exchange station 
10 corresponding /to |eafch of the input path identifiers 
added to a thjLrd AfeLLl inpuj^tnrough a path on a spare 
relay route an<L^hk route information for autonomously 
routing the seccjnd cell in the second exchange 
station; 

15 second path cojrvtrol means, provided in the second 

exchange station, for converting the input path 
identifier added to the second or third cell into a 
corresponding outdut path identifier by referring to 
said second or thilrd path control information storage 

20 means and for adding the route "information to the 
second or third call; 

path connection control means for determining a 
path on a normal rejlay route connecting between a path 
on a predetermined input route and a path on a 

25 predetermined outptt route, writing to said first path 



# 



r/ 
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10 



route correspon 
corresponding tc 



control information storage means the output path 
identifier indicating the path on the normal relay 

\iing to the input path identifier 
the path on the predetermined input 
route and the route information for routing to the 
normal relay route, and writing to said second path 
iiion storage means the output path 
iting the path on the predetermined 
responding to the input path 
''the path on the normal 
ze information for routing to 
the predetermined output route; and 

path reassigiment control means for converting, 
detected on the path connecting the 



control informa 
identifier indi 
output route 

identifier c . 

/and/ 



cto; 



>rre 



relay route 



when a failure is 



fponding tc 



15 path on the predetermined input route and the path on 



the predetermine 



>d output route, only the route 
information for touting to the normal relay route into 
the route information for routing to the spare relay 
route without converting the output path identifier 
20 indicating the pith on the normal* relay route stored 
in said first path control information storage means 

the input path identifier 
corresponding to Ithe path on the predetermined input 
route, and copying to said third path control 
25 information storade means the output path identifier 
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indicating the iath on the predetermined output route 
stored in said second path control information storage 
means corresponding to the input path identifier 
corresponding tb the path on the normal relay route 
and the route information for routing to the 
predetermined output route such that the output path 

^he route information can be stored 
the input path identifier 
:he path on the normal relay route 
control information storage means. 



identifier and 
corresponding 
correspondin 
in said thii/d pa 





91. An intW-station control device for controlling 
inter-system transfer of communications control data 

L-station device of one system and an 
intra-station device of another system in a duplex 
intra-station 



ievice in an exchange station, 
comprising in sakd intra-station device: 

rol means for controlling a timing of 
transfer by setting another timing 



timing contr 



the inter-system 



the communicatior 
device; and 

inter-system 
transferring the 
the intra-station 



different from t}iat of the inter-system transfer of 

s control data in the intra-station 



transfer control means for 
communications control data between 
devices in different systems at the 



